Abstract: Sustainable supply chain management has received much attention form researchers and practitioners over the past decade owing to the increasing awareness regarding environmental and social issues. Accordingly, organisations come under pressure from a number of both internal and external sources including employees, customers, competitors, socially aware organisations, communities, governments, and non-governmental organisations to act in a more socially responsible way. As a result, more authors are beginning to address supplier selection problems in light of sustainability criteria. However, the interrelationships among sustainability supplier selection criteria have rarely been discussed in the research literature. This study is aimed primarily at finding and analysing such interactions. We made use of interpretive structural modelling to extract the interrelationships among sustainability criteria and fuzzy decision-making trial and evaluation laboratory to determine the intensity of these relationships. A case study in the gas industry is presented to demonstrate the feasibility and efficacy of the proposed approach.
Introduction
In recent years, improving the environmental and social performance of organisations has become a key managerial issue. As a result, the topic of 'sustainability' is receiving increasing attention from both researchers and practitioners as businesses face the challenge of achieving a balance between environmental, social, and business needs (Caniato et al., 2012; Govindan et al., 2013; Hart and Milstein, 2003) . According to Dao et al. (2011) , this growing attention stems mainly from the rapid depletion of natural resources, concerns over wealth disparity and corporate social responsibility.
Sustainability is generally defined as "a development that meets the needs of the present without compromising the ability of future generations to meet their own needs" [WCED, (1987), p.8] . While diverse comprehensions of sustainability are available, a central perspective referred mostly as to the triple bottom line (TBL) approach defines sustainability to include three main components: economic, environmental and social dimensions (Elkington, 2002) . The TBL approach suggests that in addition to economic considerations, organisations need to engage in activities that benefit both environment and the society.
In fact, it is argued that a company's long-term profitability and existence are best served by pursuit of a balance between economic, environmental, and social objectives (Dao et al., 2011; Hart and Milstein, 2003; Porter and Kramer, 2006) . Therefore, sustainable supply chain management (SSCM) is defined as "the management of material and information flows as well as cooperation among companies along the supply chain while taking goals from all three dimensions of sustainable development, i.e. economic, environmental and social, and stakeholder requirements into account" [Seuring et al., ( ), p.1545 .
With increased demands for strong economic performance of supply chains, organisations are now responsible for the environmental and social performance of their suppliers. Accordingly, they come under pressure from a number of both internal and external sources including employees, customers, competitors, socially aware organisations, communities, governments and non-governmental organisations (Sarkis, 1998; . For instance, consumers have now become more aware about the fact it is not only the end product that needs close observance, but also the whole supply chain of an organisation .
According to Bai and Sarkis (2010) and Chen et al. (2006) , supplier selection decisions are some of the critical issues faced by operations, purchasing and supply chain managers to aid businesses towards maintaining a strategically competitive position. As a result, more authors are beginning to address supplier selection problems in the light of environmental and social criteria (Bai and Sarkis, 2010; Handfield et al., 2002; Humphreys et al., 2003; Lee et al., 2009; . However, despite the growing number of studies considering supplier selection from a sustainable perspective, research literature regarding interactions among economic, environmental, and social criteria is still limited. Therefore, this study is aimed primarily at finding and analysing these interactions by making use of interpretive structural modelling (ISM) and fuzzy decision-making trial and evaluation laboratory (FDEMATEL) . ISM is applied in order to find the interactions among sustainability supplier evaluation criteria and FDEMATEL is used to determine the intensity of such relationships. We illustrate how the integrated ISM-FDEMATEL approach used in this study can be a valuable managerial tool for evaluating and analysing interactions among the criteria. As a result, a case study taken in the Iranian Gas Engineering and Development Company (IGEDC) is presented to demonstrate the feasibility and efficacy of the proposed approach. To the best of our knowledge, this study is the first one to use a hybrid model of ISM-FDEMATEL to evaluate the interrelationships among sustainability supplier selection criteria. The findings would significantly improve the vision of supply chain managers regarding the nature of interactions among sustainability supplier evaluation criteria.
The remainder of the paper proceeds as follows: Section 2 reviews the literature of SSCM. Section 3 describes the methodology of the research. Section 4 presents a case study of the gas industry. Section 5 illustrates the analysis and results of the study. Finally, Section 6 concludes the paper and presents recommendations for future studies.
Literature review

Sustainability supplier selection criteria
The need for consideration of various criteria in supplier selection decision-making process makes such decisions even more complicated. In fact, the analysis of such criteria for assessment and selection of potential suppliers has been the focus of many studies since 1960s . Being one of the first such studies in the research literature, Dickson (1966) introduced a list of 23 criteria for supplier selection based on a questionnaire sent to managers of companies in North America. The list included criteria such as 'quality', 5 'delivery', 'warranty', 'production facilities', and 'technical capabilities'. Later on, more studies were carried out in the field of study (Weber and Current, 1993; Weber et al., 1991) stressing the importance of criteria such as price and quality. Baskaran et al. (2012) argue that the theoretical basis for carrying out supplier evaluations on the basis of conventional criteria is 'profit maximisation'. A summary of major economic criteria in the literature is presented in Table 1 . Source: Amin and Zhang (2012) , Amindoust et al. (2012) Bai and Sarkis (2010) , Golmohammadi and Mellat-Parast (2012) , Govindan et al. (2013) , Gupta and Krishnan (1999) , Ho et al. (2010) , Lee et al. (2009) , Sarkis and Talluri (2002) , and Simpson et al. (2002) However, with the increasing awareness regarding social and environmental issues, more studies are evaluating suppliers on the basis of such criteria. According to Bai and Sarkis (2010) , the consideration of both social and environmental factors should be at the forefront of organisations' supplier selection agenda. Regarding the inclusion of these criteria in the supplier selection decision-making process, several benefits have been pointed out in the literature including improved financial performance, fairness to the suppliers and customers, positive corporate reputation, social change, and good human relations (Baskaran et al., 2012) . Table 2 summarises a number of environmental and social criteria as suggested by the literature and experts of the field. Amindoust et al. (2012) , Bai and Sarkis (2010) , Govindan et al. (2013) , Kuo et al. (2010) , Lee et al. (2009) , Shen et al. (2013) , and Zhu and Sarkis (2004) 
Application of decision-making techniques
Regarding supplier selection, several decision-making techniques have previously been applied by scholars of supply chain management including analytic hierarchy process (AHP), analytic network process (ANP), artificial neural networks (ANN), data envelopment analysis (DEA), grey relational analysis (GRA), ISM, technique for order preference by similarity to ideal solution (TOPSIS), DEMATEL and their hybrids (Chai et al., 2013; de Boer et al., 2001; Ho et al., 2010) . For instance, Lee et al. (2009) proposed a model of evaluating green suppliers in the high-tech industry using fuzzy extended analytic hierarchy process (FEAHP). Jitrawichawet et al. (2013) proposed a reliability-based foreign supplier selection using fuzzy AHP. Khalili-Damghani et al. (2013) developed a hybrid approach based on artificial neural network fuzzy inference system (ANFIS) and fuzzy goal programming (FGP) to deal with the supplier selection problem. In addition, a hybrid approach of AHP-GRA was used by Yang and Chen (2006) to develop an evaluation model for supplier selection in an outsourcing manufacturing organisation. Making use of a hybrid AHP-DEA approach, Aji and Hariga (2013) introduced a procedure to select the best vendor for an online trading solution. Furthermore, Azadi and Saen (2012) developed a worst practice DEA model for selecting suppliers in the presence of imprecise data and dual-role factor. A qualitative model of supplier evaluation using six sigma criterion was proposed by Fazlollahtabar et al. (2012) . Jajimoggala et al. (2011) suggested an ANP-TOPSIS framework for identifying top suppliers by considering interdependencies among the criteria. Parthiban et al. (2009) developed a model of supplier selection by comparing two clustering algorithms, divisive and K-means clustering. Amindoust et al. (2012) developed a ranking method on the basis of fuzzy inference system (FIS) to evaluate and select the most sustainable supplier. Bai and Sarkis (2010) incorporated sustainability into supplier selection with grey systems and rough set methodologies. Applying grey theory and considering sustainability criteria, Baskaran et al. (2012) evaluated suppliers within the Indian textile and clothing industry. Hsu and Hu (2009) presented an ANP approach to incorporate hazardous substance management into supplier selection. Integrating ANN, DEA and ANP, Kuo et al. (2010) developed a model to evaluate and select the best green supplier. Table 3 ISM applications in supply chain decision-making
Approach
Main purpose Authors
ISM
Analysing the important criteria on vendor selection and demonstrating interrelationships of the criteria Mandal and Deshmukh (1994) ISM To analyse the interactions of criteria and sub-criteria influencing supplier selection for the built-in-order supply chain environment Kannan and Haq (2007) ISM, AHP To develop a model for analysing interactions among criteria and choosing the best green supplier Kannan et al. (2008) ISM, AHP Applying ISM and fuzzy AHP to map out relationships among vendor selection criteria and compute the relative weights of each criterion Yang et al. (2008) 
ISM, TOPSIS
To propose a hybrid approach of ISM and fuzzy TOPSIS for analysing interactions among criteria and selecting the best reverse logistics provider Lin (2013) In addition, the ISM method has previously been applied in a number of supplier selection studies. ISM is a computer-assisted learning process enabling individuals or groups to build a map of complex interactions among several elements in a complex situation. The basic idea of ISM is to decompose a complicated system into several sub-systems, thus resulting in identifying and analysing interrelationships among different variables (Kannan et al., 2009; Mandal and Deshmukh, 1994; Sage, 1977; Warfield, 1974) . A summary of previous applications of ISM in the literature is presented in Table 3 .
The DEMATEL method is also another technique receiving the attention of researchers in recent years. DEMATEL as originated from the Geneva Research Centre of the Battelle Memorial Institute (Fontela and Gabus, 1976; Fontela, 1972, 1973) , is a helpful approach to facilitate visualising the structure of complex causal relationships among evaluation criteria through the use of matrices or digraphs (Chai et al., 2013; Fu et al., 2012) . Table 4 summarises a number of DEMATEL applications in the research literature.
Methodology
As noted earlier, the main benefit of the ISM methodology is that it transforms unclear and poorly articulated models of systems into visible and well-defined models (Sage, 1977) . However, ISM is associated with a number of shortcomings. For example, there is the subjective bias of the expert who is judging the elements, as the relations among the elements always depend on that person's knowledge and familiarity with the corporation, its processes, and its industry. This bias will directly affect the final results (Diabat and Govindan, 2011) . In addition, the intensity of the relationships is not taken into account and no weights are thereby associated with the attributes.
As a result, the DEMATEL has been utilised in this research in order to overcome the shortcomings of the ISM methodology. The main difference between ISM and DEMATEL is that influence powers are calculated in the latter. Unlike the ISM methodology, experts are asked to determine the intensity of relationships between the criteria or elements in DEMATEL. Therefore, the influence powers of elements in a system are identified in this method.
Although DEMATEL is a powerful technique for evaluating interrelationships in a system, the relationships between elements of a structural model are generally given in crisp values. Since crisp values are usually considered to be inadequate in real-world cases, fuzzy theory (Zadeh, 1965) is incorporated into the DEMATEL in order to address the issue of uncertainty in the decision-making process. Therefore, this study is carried out in two phases. Firstly, the ISM methodology is applied to extract the interrelationships among sustainability supplier selection criteria. Next, FDEMATEL is used to determine the power of the identified relationships by the ISM. Our proposed approach for analysing sustainability supplier evaluation criteria is demonstrated in Figure 1 . 
Interpretive structural modelling
The procedures of the binary matrix manipulation of ISM are as follows (Sage, 1977; Warfield, 1974) :
Step 1 List the selected criteria for the problem and define each criterion as:
Step 2 From the criteria identified in step 1, establish the relation matrix showing the relationships among the criteria. Questions are asked to identify the relationship between any two criteria. Let c i be the i th criterion, c j be the j th criterion, and π ij and π ji be the relation between i th and j th criteria. This relationship between any two criteria can be from c i to c j , from c j to c i , in both directions between them, or c i and c j are unrelated. If c j is reachable from c i , then π ij = 1; otherwise, π ji = 0. Likewise, if c i is reachable from c j , then π ji = 1; otherwise, π ji = 0. The adjacency (relation) matrix A is presented as follows:
where π ij denotes the relation between the i th row and j th column criteria.
Step 3 Develop the reachability matrix. The initial reachability matrix M is calculated by adding A from step 2 with the identity matrix I:
The transitivity of the contextual relation means that if the criterion c i is related to c j and c j is related to c k , then c i is necessarily related to c k . The final reachability matrix M * is under operators of the Boolean multiplication and addition (i.e., 1 × 0 = 0 × 1 = 0, 1 + 0 = 0 + 1 = 1), and a convergence can be met:
Step 4 Level partitions. The reachability and antecedent set for each criterion are found out from the final reachability matrix. The reachability set for a particular criteria consists of the criterion itself and other criteria, which it may help achieve. The antecedent set consists of the criterion itself and other criteria, which may help in achieving it. Subsequently, the intersection of these sets is derived for all criteria. The criterion for which the reachability and the intersection sets are the same is given the top-level criteria in the ISM hierarchy, which would not help achieve any other criteria above their own level. After identification of the top-level element, it is discarded from the other remaining criteria. This iteration is continued until the levels of each variable are found out. The identified levels aid in building the digraph.
MICMAC analysis
The objective of the cross-impact matrix multiplication applied to classification (MICMAC) method is to analyse the driving power and the dependence power of the criteria. According to Kannan and Haq (2007) and as presented in Figure 2 , the attributes are classified into four clusters: autonomous, dependent, linkage, and driver/ independent.
• the first cluster includes the 'autonomous' attributes which have weak driving power and weak dependence • the second cluster consists of the 'dependent' attributes which have weak driving power and strong dependence • the third cluster consists of the 'linkage' attributes which have strong driving power and strong dependence
• the fourth cluster consists of the 'driver/independent' attributes which have strong driving power and weak dependence.
Based on this categorisation, it can be observed that an attribute with a very strong driving power called the key variable falls into the cluster of independent or linkage attributes. 
Fuzzy DEMATEL
For decision-making problems in fuzzy environments, building an extended crisp MCDM technique is needed. Jassbi et al. (2011) proposed an extended DEMATEL by adopting triangular fuzzy numbers with five linguistic terms as shown in Table 5 . Table 5 The correspondence of linguistic terms and linguistic values
Linguistic term Linguistic value
Very high influence (VH) After preparing the list of relevant criteria or attributes, subject to the fuzzy linguistic scale, every expert is asked to make pairwise comparisons between each pair of the criteria. After that, any individual preferences and assessments about the causality between each pair of the criteria are measured through assigning fuzzy numbers. Normally, this would be a fuzzy matrix as shown by .
p Z The same table would be filled out by all experts. Indeed, there are p fuzzy matrices where p = {1, 2,…, k} is the number of experts.
According to Jassbi et al. (2011) , we subsequently need to acquire and average the assessment of experts' preferences using equation (4).
( )
Then, the aggregated fuzzy matrix is produced which is shown as:
This matrix is called the initial direct-relation fuzzy matrix, in which ( , , ) ij ij ij ij Z l m u = are triangular fuzzy numbers, and ( 1,2, , ) ii Z i n = = … will be regarded as triangular fuzzy number (0, 0, 0) whenever necessary.
Then, by normalising the initial direct-relation fuzzy matrix, we acquire the normalised direct-relation fuzzy matrix X by using:
, , ,
where r is defined as:
It is assumed at least one i such that
After computing the above matrices, the total-relation fuzzy matrix T is computed. The total-relation fuzzy matrix is defined as (Jassbi et al.,2011) : 
In which: 
A case study
The National Iranian Gas Company (NIGC) was established in 1965 and is responsible for the treatment, transmission, and delivery of natural gas to domestic, industrial, and commercial sectors and power plants. IGEDC is a subsidiary of the NIGC which has been founded according to executive system of oil and gas industry plans. The IGEDC as the biggest subsidiary company of NIGC in terms of the extent of undergoing projects, is in charge of investing in intensive capital projects. In fact, 70% of the allocated total budget of the NIGC is absorbed by this company. The IGEDC enjoys 540 permanent staff in addition to 361 contractual ones. Over the period of [2009] [2010] 6 ,500 people on the average worked for the company directly or indirectly per month mediated by consultant and contractor companies. Some functions of the IGEDC are designing, supervision, and implementation of all engineering and construction operations including construction and development of oil and gas production, collection and transmission systems, wellhead installations, gas treatment plants and dehydration facilities, natural gas storage, transmission lines, gas basic grid and distribution network, compressor stations and stations for decompression of natural gas and CNG, telecommunication systems, pump stations, construction and infrastructural projects, as well as various marine structures and related installations inside and outside the Iranian territory.
A compressor station is a facility helping the transportation process of natural gas from one location to another. Natural gas, while being transported through a gas pipeline, needs to be constantly pressurised at intervals of 40 to 100 miles. The compressor station -also called a pumping station -is the 'engine' that powers an interstate natural gas pipeline. As the name implies, the compressor station compresses the natural gas (increasing its pressure), thereby providing energy to move the gas through the pipeline. One of the IGEDC projects which started in 2008 is the construction of Hamedan-Bidjar compressor station on the line of Azerbaijan. This station is outsourced to an engineering procurement construction (EPC) contractor namely Shima-Farmand engineering corporation. The most important part of this project is the procurement function. In fact, the procurement budget in these projects accounts for over 70% of the project's total budget. Since many products and services should be provided by the purchasing managers, supplier selection problem is a critical issue in such projects. The IGEDC determines the general list of relevant suppliers having obtained the minimum requirements in the initial qualitative evaluation. This initial evaluation is implemented by the technical-commercial committee of the company. In fact, supplier selection process is carried out in two stages: The first stage is executed by the IGEDC to preselect the suppliers, and the second stage by the contractor undertaking the project.
The authors believe that there is lack of a shared insight among procurement managers regarding the importance of evaluation criteria in the stage of preselecting suppliers. For instance, some managers argue that the utilisation of too many criteria in the suppliers' evaluation process is not a good idea. On the other hand, some managers are not aware of the interactions and mutual effects among these criteria. As a result, they often resort to traditional and undocumented methods for evaluating and weighting the criteria. This research is aimed at developing a novel approach for evaluating and analysing such criteria as well as extracting their internal relationships. We believe that the findings of this research can provide scholars and practitioners of the field of study with useful implications regarding the interrelationships among the criteria, thus aiding them to weight the criteria more efficiently in the next phases.
Seven top managers have been asked to partake in this research: Head of the IGEDC procurement department, head of internal purchasing, head of foreign purchasing, head of suppliers' evaluation committee, purchasing manager of Shima-Farmand Corporation, the project manager, and the project planning administrator.
Analysis and results
In this study, experts were initially asked to select and confirm the relevant sustainability supplier selection criteria having been identified from the literature review. As a result, evaluation criteria were selected for sustainable supplier selection at the IGEDC. Next, experts were interviewed individually to determine whether there are any relationships between pairs of the criteria (ISM methodology). The initial reachability matrix (M matrix) as shown in Table 6 is an indication of the relationships between the criteria. In the next step, the final reachability matrix is obtained by raising the initial reachability matrix to 6 (see Table 7 ). Then, the initial diagraph of the interrelationships can be drawn. But since all criteria are interrelated in the final reachability matrix in this research (all elements are unique), we only focused on the network structure rather than the hierarchical structure of the criteria. Therefore, the procedure of ISM for determining the levels is ignored. By using MICMAC analysis, the typology of the criteria has been determined, as shown in Fig. 3 . After completing this stage, we have a binary matrix showing which criteria are interrelated from the relation matrix (see Table 6 ). Now, fuzzy linguistic terms would be used in order to identify the intensity of the relationships for the interrelated criteria (FDEMATEL).
As it can be seen, criteria such as 'technology' (c4) and 'human resource capability' (c12) have achieved the highest driving power. Technology is typically defined as the knowledge of doing something and affects all performance indicators in any system. According to the experts' opinions, this knowledge can affect any other attributes including the cost of purchasing, delivery time, quality (economic dimension), quality of implementing environmental management system and energy management system (environmental dimension) and social indicators like health, safety and environment. Another driving criterion is 'local development' (c13) which is very important because of the existence of a political environment posing many threats to this industry. One of the latest regulations embedded in the 5th Development Plan of Iran affecting almost all industries in this country deals with local development. These regulations have resulted in the proposal of many instructions for different industries including the gas industry, according to which local suppliers are preferred over foreign ones in an equal situation. Such instructions restrict the alternatives for procurement decision-makers. Table 6 Initial reachability matrix c1 c2 c3 c4 c5 c6 c7 c8 c9 c10 c11 c12 c13 c14 Driving power
Cost ( It is obvious why criteria such as 'cost', 'quality', 'relationship', 'information disclosure', and 'stakeholders' satisfaction' are dependent criteria. These criteria are affected by other attributes including technology, and human resource management. It can be interpreted that in order to obtain satisfactory performance in these criteria, companies should focus on the 'driving criteria' and 'linkage criteria'. Therefore, focusing on technology, human resource management, local development, EMS, and HSE systems can lead to higher performance in terms of cost, quality, delivery time, and service. However, no definite conclusions can be made regarding the criteria located on or near the central borders in Figure 3 . Yet, we know that these criteria have significant impacts which can be interpreted by the FDEMATEL technique, having a stronger power of distinguishment than ISM.
Table 7
Final reachability matrix c1 c2 c3 c4 c5 c6 c7 c8 c9 c10 c11 c12 c13 c14
Cost (c1) 1 1 1* 1* 1 1 1* 1* 1* 1* 1 1* 1* 1* Quality (c2) 1 1 1* 1* 1 1 1 1* 1* 1* 1 1* 1* 1
Delivery ( Table 8Table 9 Difuzified total relation matrix (T matrix) 
In the next phase, FDEMATEL method has been applied for understanding the intensity of relationships between the criteria. Using equations (4) and (5) to average all assessment matrices, we will have the initial-direct fuzzy matrix. Then, using equations (6) to (8), the normalised direct-relation fuzzy matrix will be produced, as presented in Table 8 . Following equations (9) to (12), we will acquire the total-relation fuzzy matrix which will be the last step for transforming crisp data into the fuzzy ones. The total-relation difuzified matrix is depicted in Table 9 . Finally, to access the casual relationships between the sustainability criteria, Table 10 ). Now, we have a DEMATEL diagraph of the criteria which is based on the ISM (see Figure 4) .
We used linguistic terms to show the strength and applicability of our proposed approach. We also compared the typology extracted from both methods in Table 11 . For example, while 'delivery' is clustered as an autonomous criterion in the ISM, it has been identified as a low dependent (effect) criteria in the ISM-based FDEMATEL. Therefore, ISM and FMEMATEL complement each other in some situations. In every situation that the ISM is not able to extract the definite interactions, FDEMATEL can be employed for carrying out more insightful interpretations. 
Discussion and conclusions
This study used an integrated ISM-FDEMATEL approach to analyse the interactions among sustainability supplier selection criteria and to determine the intensity of such interactions respectively. The findings demonstrated that 'technology', 'local development', and 'human resource capability' are the most important factors in the network of sustainability criteria, strongly influencing other criteria. Although criteria such as cost, quality and delivery are given the highest priority in the traditional supplier selection problems, it is important to mention that such criteria are very much dependent on other criteria. This is a significant clue for managers aiming to increase the sustainability performance of their organisations. Despite the fact the traditional criteria are more tangible in terms of performance evaluation, firms should bear in mind that in order to achieve higher performance in such criteria, they should not neglect other important factors. In other words, it would be essential to focus on the cause group criteria in advance due to their influences on the effect group criteria (Fontela and Gabus, 1976) . Nevertheless, these results can be interpreted differently for various companies in different maturity levels of sustainability. To put it differently, the intensity of interactions between the criteria can vary from organisation to organisation based on the level of sustainability.
The findings would be of interest to the scholars of supply chain management, since this study is one of the first in the literature to analyse the interactions among sustainability supplier selection criteria. In addition, the proposed hybrid approach can increase managers' insight about the sustainability supplier evaluation criteria and help companies design their supplier evaluation process. Since supplier selection process should start with valid criteria and by understanding the interactions among those criteria (Kannan et al., 2009) , the results of this study would aid the decision-makers in the process of weighting the criteria. The ANP as proposed by Saaty and Takizawa (1986) is a well-known decision-making technique for relative weighting of attributes based on inner interactions among the criteria. This study could be a starting point for such an analysis.
This research constructed the maps among sustainability criteria using ISM and FDEMATEL. These two maps are useful for finding interdependencies among the criteria and their intensities. FDEMATEL can complement ISM in situations where criteria are located in the autonomous cluster or on the borders between any two clusters (see Table 11 ). Particularly, this hybrid method can also successfully divide a set of complex factors into cause and effect groups, and 'autonomous', 'driving', 'dependent' and 'linkage' clusters. Accordingly, a complex problem could be transformed into a much simpler one.
The proposed hybrid approach can be used to address other managerial decision-making problems containing many factors with vague interrelationships. The authors suggest further studies in order to extend the scope of this research. For instance, since many decisions in the business world are based on political factors including dependence power and lobbying, the addition of a political dimension to the sustainability supplier selection criteria would be useful. In addition, we suggest more studies to be carried out by using DEMATEL-based ISM instead of ISM-based DEMATEL. In other words, researchers can initially utilise DEMATEL for considering the interrelationships among the criteria and then use suitable thresholds to produce binary relation matrix for the ISM analysis.
